Scheme S1. Synthetic procedure of HXPI-P, HXPI-M and HXPI-E.
Apparatus and reagents
NMR spectra were conducted on Bruker Fourier 300, Bruker Avance III HD 400 or 600 spectrometer in MeOD-d4 or DMSO-d6 (Cambridge Isotope Laboratories). High-resolution electrospray ionization mass spectrometry (HR-ESI-MS) was performed on an APEX IV FTMS instrument (Bruker, Daltonics) . UV-vis absorption spectra were recorded on a UV-2600 spectrophotometer (Shimadzu, Japan) in 1-cm quartz cells. Fluorescence spectra were acquired on a Hitachi F-4600 spectrophotometer in 1 × 1 cm quartz cells with both excitation and emission slit widths of 10 nm and a PMT voltage of 400 V. MTT [3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide] analyses were conducted on a microplate reader (BIO-TEK Senergy HT, U.S.A.). Confocal fluorescence images were performed on an FV 1200-IX83 confocal laser scanning microscope (Olympus, Japan) and image processing was carried out with Olympus software (FV10-ASW).
Unless otherwise specified, all reagents, including metal ions, thiols, H2O2, and other chemicals, were purchased from J&K Scientific Ltd., Beijing Chemical Plant or Sigma-Aldrich and used as received. Rhodamine 123 (Rh 123) and ER-Tracker Green (ER Green) were ordered from Thermo
Fisher. Carbonyl cyanide m-chlorophenylhydrazone (CCCP) and rapamycin was obtained from MedChem Express. MitoTracker Green FM (Mito Green), LysoTracker Green DND-26 (DND-26), human cervical cancer cells (HeLa), human fetal lung fibroblast 1 (HFL-1), human liver carcinoma cells (HepG2)，human normal liver cells (L-O2), Dulbecco's modified Eagle's media (DMEM), Ham's F-12K (Kaighn's) medium, trypsin/EDTA solution, were purchased from KeyGEN BioTECH Co., Ltd, Nanjing, China. The preparation of reactive oxygen species and their concentration determinations were following the reported method (Li et al, Anal. Chem. 2017, 89, 5519) . Ultrapure water (over 18 MΩ·cm) produced by a Milli-Q reference system (Millipore) was used throughout the whole experiments.
Synthesis of fluorescent probe HXPI-P and HXPI-M
As depicted in Scheme S1, HXPI-P, HXPI-M and HXPI-E were synthesized in a single step. 1, 167.2, 160.7, 160.4, 159.9, 155.0, 145.1, 142.1, 141.6, 131.7, 128.9, 127.8, 127.2, 122.4, 116.61, 116.59, 114.4, 114.1, 112.7, 105.3, 103.8, 50.7, 46.3, 29.1, 26.8, 23.6, 20.9, 20.3, 10. 2. HR-ESI-MS: m/z calcd for [C29H30NO4] + , 456.2169; found, 456.2169 (Fig. S6 ). 6, 170.7, 165.2, 160.5, 158.4, 147.5, 143.9, 142.8, 132.2, 131.1, 130.4, 129.2, 129.1, 124.0, 116.4, 116.3, 114.8, 111.7, 107.3, 104.5, 53.36, 52.59, 30.08, 28.14, 25.06, 22.56, 21.50, 11.61, 9.29 . HR-ESI-MS: m/z calcd for [C30H32NO4] + , 470.2326; found, 470.2323 ( Fig. S9 ). 
Determination of octanol-water partition coefficient
The 1-octanol-water partition coefficient (Log P oct ) was calculated according to a reported procedure (Jung et al, J. Am. Chem. Soc. 2017, 139, 7595) . The log P oct values for HXPI-P were found to be 0.76 as noted in the main text.
General procedure for polarity measurement
Stock solution (1.0 mM) of HXPI-P was prepared in DMSO. For spectroscopic measurement, 30 L stock solution of the probe was well mixed with 3.0 mL common solvents respectively, and then CH 2 Cl 2 the mixture was transferred to a 1-cm quartz cell to measure absorbance against the corresponding reagent blank or fluorescence spectra with ex = 635 nm.
Establishment of the polarity calibration curve
A series of solutions with different polarity were prepared by mixing 1,4-dioxane and water at varied volume ratios. 30 L stock solution of the probe was added into 3.0 mL of the mixed solutions and fluorescence spectra were collected with ex = 635 nm. A calibration curve was plotted by the emission maximum shifts or the fluorescence intensity ratios at two wavelengths against the dielectric constant of the mixed system.
Computational method
All the theoretical calculations were carried out with the density-functional theory (DFT) and timedependent density-functional theory (TD-DFT) methods in Gaussian 09 package. Both the geometry optimization of ground state and first excited state were performed at the B3LYP method (Lee et al, . Rev. B. 1988, 37, 785) with 6-31+G (d) basis set (McLean et al, J. Chem. Phys. 1980, 72, 5639) in the PCM solvent continuum models (Water and Dioxane; Cancè s et al, J. Chem. Phys. 1997, 107, 3032) . The vibration frequency calculations were carried out at the same computational method and basis set to make sure that the optimized structures were true energy minima. Based on the final optimized structures of ground state and first excited state, the dipole moment were also calculated at the same computational method and basis set.
Phys

Culture of Cells
HeLa, HepG2 and L-O2 cells were cultured using DMEM media. HFL-1 cells were propagated in Ham's F12k media. The media were all supplemented with 10% (v/v) fetal bovine serum (FBS, GIBCO) and 1% (v/v) penicillin-streptomycin. Cells were grown in a humidified 5% CO2 incubator at 37 °C.
Cytotoxicity Assay.
The cytotoxicity of HXPI-P to HeLa cells was examined by standard MTT assay according to the previous report (Wan et al, Angew. Chem. In. Ed. 2014, 53, 10916) .
Intracellular Fluorescence Imaging.
Cells were seeded in 15 mm glass-bottom culture dishes for 24 h to adhere before experiments.
Before use, the cells were washed with FBS-free media for three times. For imaging, the cells were incubated with 5.0 M HXPI-P in incubator for 10 min and then the cells were subjected to fluorescence imaging experiments using a 100× or 60× oil immersion objective lens. The pixel intensity in each fluorescence image was measured and averaged from at least five cells.
Co-localization Experiments
Cells (HeLa and HFL-1) seeded in glass-bottom culture dishes were simultaneously incubated with HXPI-P (2.0 M) and Mito Green (500 nM)/ DND-26 (1.0 M)/ ER Green (1.0 M) for 10 min in media without FBS. The cells images were obtained with excitations at either 635 nm (for HXPI-P) or 488 nm (for Mito Green, DND-26 and ER Green); the corresponding fluorescence emissions were collected at 650-750 nm (for HXPI-P) and 500-550 nm (for Mito Green, DND-26 and ER Green), respectively. ( is the solvent dielectric constant, and n is the solvent refractive index). Generally speaking, f is positively correlated to the dielectric constant . As can be seen from Fig. 1C and Fig. 2C , ̃ will increase in solvents with higher polarity. Therefore, the slope of Equation S1 is positive. That is to say, there is a decrease in the dipole moment upon excitation. In such cases, the ground state will be energetically stabilized with respect to the excited state, and hence, a significant blue shift of the fluorescence will be observed in high polarity solvents. 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
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